Introduction {#H1-1-ZOI200268}
============

The number of pregnant women with opioid use disorder (OUD) has increased 4-fold during the past decade, paralleling the increase of opioid use in the general population in the United States.^[@zoi200268r1]^ During pregnancy, medication for the treatment of OUD (defined as buprenorphine or methadone) combined with behavioral therapy is the recommended management for women with OUD.^[@zoi200268r2],[@zoi200268r3],[@zoi200268r4]^ The use of medications for the treatment of OUD has been associated with improvements in prenatal care adherence and pregnancy outcomes, including lower rates of preterm birth and low birth weight and reductions in maternal relapse and overdose.^[@zoi200268r2],[@zoi200268r5],[@zoi200268r6],[@zoi200268r7]^ Although pregnancy provides a motivational opportunity for women with OUD to initiate treatment with medication to engage in care and increase their engagement with health care services,^[@zoi200268r8]^ only 50% to 60% of pregnant women with OUD use any medication for the treatment of OUD.^[@zoi200268r9],[@zoi200268r10],[@zoi200268r11]^

The underuse of medication for the treatment of OUD in the general population has been attributed to a shortage of treatment programs and clinicians offering medications for OUD, insufficient insurance coverage of services, and persistent stigma and misunderstanding about the use of medications for the treatment of OUD.^[@zoi200268r12],[@zoi200268r13],[@zoi200268r14],[@zoi200268r15],[@zoi200268r16],[@zoi200268r17]^ In addition, racial and ethnic disparities in the use of medications to treat OUD have been described, including differential access to buprenorphine prescribers by neighborhood,^[@zoi200268r18]^ greater buprenorphine prescription rates for white non-Hispanic individuals compared with black non-Hispanic individuals,^[@zoi200268r19]^ and less timely receipt of medication to treat OUD among black youths compared with white youths.^[@zoi200268r20]^

The prenatal period offers an opportunity to assess disparities in treatment use, as most pregnant individuals are eligible for health insurance, federal regulations emphasize priority access to addiction treatment during pregnancy, and the use of medication for the treatment of OUD (in contrast with medically assisted withdrawal from opioids) is recommended by all professional societies and public health agencies.^[@zoi200268r2],[@zoi200268r3]^ To our knowledge, 2 studies have examined the use of medications to treat OUD by race among pregnant women with OUD. Among a cohort of Medicaid enrollees in Pennsylvania, pregnant women of color were reported to be less likely to receive any medication to treat OUD, and among women receiving buprenorphine treatment, women of color had higher rates of early discontinuation and decreasing adherence to buprenorphine treatment during pregnancy compared with white non-Hispanic women.^[@zoi200268r9],[@zoi200268r21]^ However, it remains uncertain if racial and ethnic health disparities persist after adjusting for health status.^[@zoi200268r22],[@zoi200268r23]^ Furthermore, health inequities, defined as disparities that are both preventable and unjust, have been identified across other key maternal health outcomes, including prenatal care engagement, maternal mortality, and preterm infant birth.^[@zoi200268r24],[@zoi200268r25],[@zoi200268r26]^ Understanding at what point along the OUD treatment cascade (which includes OUD diagnosis, engagement in care, treatment use, and adherence in treatment)^[@zoi200268r27]^ racial and ethnic disparities may be present is an important first step to addressing potential inequities in the use of medication for the treatment of OUD.

Therefore, the objective of our study was to explore the extent to which maternal race or ethnicity was associated with (1) any use of medication to treat OUD during pregnancy, (2) the duration of the use of medication to treat OUD during pregnancy, and (3) the type of medication used to treat OUD. Data were obtained from a population-level linked public health data set of women with OUD who delivered a live infant in Massachusetts. We hypothesized that, among women with OUD, white non-Hispanic women would be more likely to receive any medication for the treatment of OUD, more likely to consistently use medication to treat OUD during pregnancy, and more likely to receive buprenorphine treatment compared with their black non-Hispanic and Hispanic counterparts.

Methods {#H1-2-ZOI200268}
=======

Design {#H2-1-ZOI200268}
------

We performed a retrospective analysis of a cohort identified through the Public Health Data Warehouse, which is a linked statewide data set. This data set was established as part of a Massachusetts legislative mandate and is overseen by the Massachusetts Department of Public Health.^[@zoi200268r28],[@zoi200268r29],[@zoi200268r30]^ Between 2011 and 2015, the Massachusetts Department of Public Health linked a variety of state data sets, including vital records, the all-payer claims database, state-funded addiction treatment data from the Bureau of Substance Addiction Services, acute care hospital records (including inpatient hospitalization, outpatient observation, and emergency department discharge data), and data from the prescription monitoring program. A full description of the data sets linked, the data structure, and the linkage rates across data sets has been previously described.^[@zoi200268r31]^ This study followed the Strengthening the Reporting of Observational Studies in Epidemiology ([STROBE](https://www.equator-network.org/reporting-guidelines/strobe/)) reporting guideline for cohort studies. The institutional review board of Partners HealthCare reviewed this study and deemed it non--human subjects research that was exempt from the need for informed consent.

Participants {#H2-2-ZOI200268}
------------

We identified Massachusetts residents who delivered a live infant with a documented gestational age of 20 weeks or more in Massachusetts using birth certificate data. Each participant's individual pregnancy period was calculated based on gestational age at delivery. We included women who delivered an infant between October 1, 2011, and December 31, 2015, to allow for 9 months of treatment data before delivery. Data on fetal deaths were not available. Singleton and multiple births were included, with multiple births treated as a single delivery episode. When a person had multiple deliveries during the study period, only the first delivery in the period was included. The birth certificate linkage rate with the main data set (ie, the all-payer claims database) for our study period was 91.7%.

Next, we restricted our sample to women with indicators of having OUD and clinical indications for methadone or buprenorphine treatment during pregnancy. An indicator of having OUD during pregnancy was defined as any one of the following: (1) a diagnosis of OUD from hospital discharge or all-payer claims database records (using *International Classification of Diseases, Ninth Revision, Clinical Modification* codes); (2) an opioid overdose event, defined as a claims diagnosis for opioid overdose or an ambulance encounter for opioid overdose; (3) enrollment in a state-funded treatment program for an opioid problem, including acute treatment services, crisis stabilization services, residential programs, and intensive outpatient programs; (4) receipt of methadone or buprenorphine treatment; or (5) an insurance claim for an infant diagnosis of neonatal abstinence syndrome (NAS; eTable 1 in the [Supplement](#note-ZOI200268-1-s){ref-type="supplementary-material"}). Mothers who were identified solely by an infant diagnosis of NAS were excluded if they had any opioid prescription in the 3 months before delivery or if their child was born at or before 34 weekss gestation to prevent misclassification of women with chronic pain and iatrogenic cases of NAS, respectively. If a person was identified as having OUD from a diagnosis claim alone (without criteria 2-5), she was excluded owing to no identifiable measure of clinical need for medication to treat OUD during pregnancy (eTable 2 and eTable 3 in the [Supplement](#note-ZOI200268-1-s){ref-type="supplementary-material"}).

Outcomes {#H2-3-ZOI200268}
--------

Our main outcomes were the use of any medication for the treatment of OUD, the extent of medication used to treat OUD, and the type of medication used to treat OUD. Because treatment data were reported monthly, any use of medication to treat OUD was defined as the receipt of buprenorphine or methadone treatment, starting with the month of conception and ending with the month of delivery. Data on the use of medication to treat OUD were identified from the following: (1) insurance claims for methadone treatment (Healthcare Common Procedure Coding System code H0020), (2) receipt of methadone treatment from state-funded treatment programs, and (3) filled prescriptions for buprenorphine or buprenorphine/naloxone identified from prescription monitoring program data. Naltrexone was not included in our definition of medication to treat OUD because it is not currently recommended for use during pregnancy.

The extent of the use of medication to treat OUD was defined as consistent (monthly medication to treat OUD that was measured for at least 6 months of treatment before delivery to estimate the number of women receiving treatment throughout their second and third trimesters), inconsistent (any medication to treat OUD in the year before delivery but with gaps in treatment months), and no medication (no indication of the receipt of methadone or buprenorphine treatment). The type of medication used to treat OUD was categorized as buprenorphine, methadone, or neither. Deliveries among women who received both buprenorphine and methadone therapies were classified as methadone, as most individuals transition from buprenorphine to methadone treatment when clinically indicated.

Exposures {#H2-4-ZOI200268}
---------

Our primary exposure was maternal race and ethnicity, documented from self-reported birth certificate records. If race and ethnicity data were missing on the birth certificate (1.2% of deliveries) but available across the linked data set, that value was included (accounting for 0.7% of deliveries). Women were categorized as white non-Hispanic, black non-Hispanic, Hispanic, or other race/ethnicity. Multiracial individuals were assigned to the self-reported racial classification with the smallest total representation in the general population. Other races represented 1% of the sample and were excluded owing to small sample sizes. Additional maternal demographic variables included age at delivery, highest educational level, enrollment in Medicaid (MassHealth) during the month of delivery, marital status, and geographic location of residence (categorized as either rural or nonrural based on total population, density, census tract, or hospital licensure).

Psychosocial and health care use characteristics included a maternal diagnosis of anxiety or depression during pregnancy, an opioid prescription (excluding buprenorphine) that was filled in the 3 months before delivery (excluding delivery month), incarceration (release from a Massachusetts prison or jail during the study period), homelessness (during the study period), high use of unscheduled care (≥3 emergency department and/or obstetric triage visits during pregnancy), and adequacy of prenatal care use (using the Kotelchuck Index from the birth certificate).^[@zoi200268r32]^

Statistical Analysis {#H2-5-ZOI200268}
--------------------

We used descriptive statistics to compare the characteristics of our cohort by race/ethnicity and level of treatment engagement. Fisher exact and χ^2^ tests were performed to compare across groups. In our multivariable models, we used statistical model-building criteria (ie, *P* \< .05 for both race/ethnicity and any of the 3 medications for OUD outcomes; eTable 4 and eTable 5 in the [Supplement](#note-ZOI200268-1-s){ref-type="supplementary-material"}) for their inclusion. Based on these criteria, we included age, rural residence, emergency department service use, and opioid prescriptions in the last 3 months of pregnancy. In addition, we included education and health insurance as an adjustment for socioeconomic status and maternal diagnosis of anxiety and/or depression as an adjustment for the association of mental health conditions and treatment receipt.

First, we used logistic regression analysis to estimate the strength of the association between maternal race/ethnicity and any use of medication to treat OUD. Second, we used nominal logistic regression to examine the extent of treatment use and the association with maternal race/ethnicity. We compared consistent and inconsistent use of medication with no use of medication for the treatment of OUD. Next, using nominal logistic regression analysis, we compared buprenorphine treatment with methadone treatment and buprenorphine treatment with no treatment. To assess the association of race/ethnicity with treatment engagement, we removed race/ethnicity and kept other maternal covariates in our model to calculate a pseudo-*R*^2^ value before and after treatment using Nagelkerke mirrors.^[@zoi200268r33]^ We assessed the significance of the interaction of race/ethnicity and all included covariates and retained significant interaction terms in the final model. When a significant interaction was identified, separate effect measures were presented for each level of the relevant covariate.

For the sensitivity analyses, we first performed an analysis excluding black non-Hispanic and Hispanic women to address the potential of a differential diagnosis of NAS by maternal and infant race/ethnicity because these women were more likely to be identified as having OUD by NAS diagnosis alone. Second, we performed an analysis including all individuals who had an OUD diagnosis code but had been excluded (no indication of a clinical need for medication to treat OUD). Third, to determine whether the group of individuals receiving both methadone and buprenorphine therapies differed, we performed an analysis excluding this group.

Results {#H1-3-ZOI200268}
=======

Demographic Characteristics {#H2-6-ZOI200268}
---------------------------

Of 274 234 deliveries in Massachusetts resulting in a live birth, we identified 5247 deliveries to women with indicators of having OUD, after excluding deliveries owing to possible iatrogenic NAS, other race/ethnicity, no identified clinical need for medication to treat OUD, multiple deliveries in the study period, and missing variables ([Figure 1](#zoi200268f1){ref-type="fig"}). The mean (SD) age of all participants was 28.7 (5.0) years. Among deliveries to women with OUD, 4551 women (86.7%) were white non-Hispanic, 462 women (8.8%) were Hispanic, and 234 women (4.5%) were black non-Hispanic compared with all deliveries (n = 271 292) with a valid estimated date of conception in Massachusetts between October 2011 and December 2015, of which 170 716 women (62.9%) were white non-Hispanic, 46 901 women (17.3%) were Hispanic, and 24 989 women (9.2%) were black non-Hispanic. Compared with white non-Hispanic women, black non-Hispanic and Hispanic women were older, had lower educational levels, were more likely to live in an urban area, had higher unscheduled emergency department use, were less likely to receive an opioid prescription in the 3 months before delivery, had lower use of publicly funded addiction programs, and were more likely to be identified in the cohort by an infant diagnosis of NAS alone ([Table 1](#zoi200268t1){ref-type="table"}). Black non-Hispanic and Hispanic women also had lower rates of exclusive use of buprenorphine treatment.

![Study Flowchart\
NAS indicates neonatal abstinence syndrome, and OUD, opioid use disorder.](jamanetwopen-3-e205734-g001){#zoi200268f1}

###### Characteristics of Pregnant Women With Opioid Use Disorder by Race/Ethnicity[^a^](#zoi200268t1n1){ref-type="table-fn"}

  Characteristic                                                             No. (%) (N = 5247)   *P* value                                                                                     
  -------------------------------------------------------------------------- -------------------- ---------------------------------------------- ---------------------------------------------- --------
  Demographic characteristics                                                                                                                                                                   
  Age, y                                                                                                                                                                                        
  ≤25                                                                        1283 (28.2)          71 (3.3)                                       136 (29.4)                                     .02
  26-34                                                                      2682 (58.9)          123 (52.6)                                     247 (52.6)                                     
  ≥35                                                                        586 (12.9)           40 (17.1)                                      79 (17.1)                                      
  Educational level                                                                                                                                                                             
  High school or less                                                        2385 (52.4)          127 (54.3)                                     300 (64.9)                                     \<.001
  Some college or more                                                       2166 (47.6)          107 (45.7)                                     162 (35.1)                                     
  Enrollment in Medicaid (MassHealth) during the month of delivery           4065 (89.3)          215 (91.9)                                     426 (92.2)                                     .08
  Married                                                                    800 (17.6)           36 (15.4)                                      78 (16.9)                                      .66
  Rural vs urban residence at time of delivery                               512 (11.3)           NA[^b^](#zoi200268t1n2){ref-type="table-fn"}   19 (4.1)                                       \<.001
  Psychosocial characteristics and health care use during pregnancy                                                                                                                             
  Anxiety diagnosis                                                          1135 (24.9)          47 (2.1)                                       105 (22.7)                                     .16
  Depression diagnosis                                                       1270 (27.9)          63 (26.9)                                      149 (32.3)                                     .13
  Any opioid prescription in last 3MD (excluding buprenorphine)              172 (3.8)            NA[^b^](#zoi200268t1n2){ref-type="table-fn"}   NA[^b^](#zoi200268t1n2){ref-type="table-fn"}   .01
  Incarcerated in prison or jail[^c^](#zoi200268t1n3){ref-type="table-fn"}   773 (17.0)           41 (17.5)                                      62 (13.4)                                      .14
  Homeless[^c^](#zoi200268t1n3){ref-type="table-fn"}                         1067 (23.5)          70 (29.9)                                      118 (25.5)                                     .05
  ≥3 ED visits                                                               798 (17.5)           58 (24.8)                                      86 (18.6)                                      .02
  Adequacy of prenatal care                                                                                                                                                                     
  Less than adequate                                                         1884 (41.4)          103 (44.0)                                     215 (46.5)                                     .16
  Adequate                                                                   1257 (27.6)          65 (27.8)                                      107 (23.2)                                     
  Intensive                                                                  1410 (31.0)          66 (28.2)                                      140 (30.3)                                     
  Opioid-related variables during pregnancy                                                                                                                                                     
  Enrolled in public addiction treatment program for opioid misuse           1268 (27.9)          53 (22.7)                                      97 (21.0)                                      .002
  OUD diagnosis                                                              3055 (67.1)          104 (44.4)                                     248 (53.7)                                     \<.001
  Overdose event                                                             87 (1.9)             NA[^b^](#zoi200268t1n2){ref-type="table-fn"}   NA[^b^](#zoi200268t1n2){ref-type="table-fn"}   .48
  Medication for OUD                                                                                                                                                                            
  Buprenorphine                                                              1617 (35.5)          NA[^b^](#zoi200268t1n2){ref-type="table-fn"}   96 (20.8)                                      \<.001
  Methadone                                                                  1265 (27.8)          59 (25.2)                                      110 (23.8)                                     
  Both                                                                       253 (5.6)            NA[^b^](#zoi200268t1n2){ref-type="table-fn"}   22 (4.8)                                       
  None                                                                       1416 (31.1)          126 (53.9)                                     234 (50.7)                                     
  NAS diagnosis                                                              2465 (54.2)          136 (58.1)                                     288 (62.3)                                     .002

Abbreviations: 3MD, 3 months before delivery; ED, emergency department; NA, not available; NAS, neonatal abstinence syndrome; OUD, opioid use disorder.

Among pregnant women who delivered a live infant between October 1, 2011, and December 21, 2015, in Massachusetts.

Values of fewer than 11 deliveries were not included in accordance with privacy rules.

At any time from October 1, 2011, to December 31, 2015.

Medication Use and Type {#H2-7-ZOI200268}
-----------------------

Overall, 3474 deliveries (66.2%) in our cohort were to women who received any medication for the treatment of OUD in the year before delivery: A total of 1999 women (38.1%) consistently used medication to treat OUD, 1472 women (28.1%) inconsistently used medication to treat OUD, and 1776 women (33.8%) used no medication to treat OUD. Significant differences were observed by racial/ethnic group: 3181 white non-Hispanic women (69.9%), 108 black non-Hispanic women (46.2%), and 228 Hispanic women (49.4%) received any type of medication to treat OUD in the year before delivery, and 1847 white non-Hispanic women (40.6%), 42 black non-Hispanic women (17.9%), and 110 Hispanic women (23.8%) consistently used medication to treat OUD in the 6 months before delivery.

[Table 2](#zoi200268t2){ref-type="table"} provides details about our unadjusted and adjusted models before stratifying for any positive interactions between covariates and race, and the pseudo-*R*^2^ values for each model. Both black non-Hispanic and Hispanic women had a lower likelihood (adjusted odds ratio \[aOR\], 0.37; 95% CI, 0.28-0.49 and aOR, 0.42; 95% CI, 0.35-0.52, respectively) of receiving any medication for the treatment of OUD compared with white non-Hispanic women, and this difference increased after stratifying by maternal age at delivery. We identified a significant interaction between race and (1) age for any treatment use and (2) maternal anxiety/depression for the extent of medication use and the type of medication used to treat OUD ([Figure 2](#zoi200268f2){ref-type="fig"}). Among those 25 years and younger, black non-Hispanic and Hispanic women were 0.23 times (95% CI, 0.14-0.38) and 0.29 times (95% CI, 0.20-0.42) more likely, respectively, to receive any medication for the treatment of OUD compared with white non-Hispanic women. Among women aged 26 to 34 years at delivery, black non-Hispanic and Hispanic women were 0.46 times (95% CI, 0.32-0.67) and 0.46 times (95% CI, 0.35-0.60) more likely, respectively, to receive any medication to treat OUD compared with white non-Hispanic women. Among women 35 years and older, black non-Hispanic and Hispanic women were 0.43 times (95% CI, 0.22-0.83) and 0.64 times (95% CI, 0.39-1.03) more likely, respectively, to receive any medication to treat OUD compared with white non-Hispanic women.

###### Adjusted and Unadjusted Odds Ratios for Use of Medication and Type of Medication for Pregnant Women With Opioid Use Disorder

  Variable                                   Odds ratio (95% CI)   Pseudo-*R*^2^             
  ------------------------------------------ --------------------- ------------------ ------ ------
  Any treatment use                                                                   0.09   0.06
  Medication vs no medication                                                                
  White non-Hispanic                         1 \[Reference\]       1 \[Reference\]           
  Black non-Hispanic                         0.39 (0.30-0.51)      0.37 (0.28-0.49)          
  Hispanic                                   0.44 (0.36-0.53)      0.42 (0.35-0.52)          
  Consistency of treatment use                                                        0.09   0.06
  Consistent use vs no medication                                                            
  White non-Hispanic                         1 \[Reference\]       1 \[Reference\]           
  Black non-Hispanic                         0.26 (0.18-0.37)      0.24 (0.17-0.35)          
  Hispanic                                   0.36 (0.28-0.46)      0.34 (0.27-0.44)          
  Consistent vs inconsistent treatment use                                                   
  White non-Hispanic                         1 \[Reference\]       1 \[Reference\]           
  Black non-Hispanic                         0.44 (0.30-0.66)      0.44 (0.30-0.65)          
  Hispanic                                   0.65 (0.50-0.85)      0.64 (0.48-0.83)          
  Type of medication                                                                  0.12   0.09
  Buprenorphine (alone) vs methadone (any)                                                   
  White non-Hispanic                         1 \[Reference\]       1 \[Reference\]           
  Black non-Hispanic                         0.53 (0.36-0.79)      0.60 (0.40-0.90)          
  Hispanic                                   0.68 (0.52-0.90)      0.77 (0.58-1.01)          
  Buprenorphine vs none                                                                      
  White non-Hispanic                         1 \[Reference\]       1 \[Reference\]           
  Black non-Hispanic                         0.27 (0.19-0.39)      0.28 (0.19-0.40)          
  Hispanic                                   0.36 (0.28-0.46)      0.37 (0.29-0.47)          

Adjusted for age, educational level, rural residence, MassHealth enrollment, depression/anxiety diagnosis, emergency department service use, and opioid prescription during last trimester of pregnancy.

![Adjusted Odds Ratios for Extent of Medication Use and Type of Medication Used for Treatment of OUD in Pregnant Women\
A, Extent of medication use. Adjusted for age, educational level, rural residence, enrollment in Medicaid (MassHealth) during the month of delivery, depression/anxiety diagnosis, emergency department use, and opioid prescription. B, Type of medication used. Adjusted for age, educational level, rural residence, enrollment in Medicaid (MassHealth) during the month of delivery, depression/anxiety diagnosis, emergency department use, and opioid prescription. aOR indicates adjusted odds ratio, and OUD, opioid use disorder.](jamanetwopen-3-e205734-g002){#zoi200268f2}

Black non-Hispanic and Hispanic women had a lower likelihood (aOR, 0.24; 95% CI, 0.17-0.35 and aOR, 0.34; 95% CI, 0.27-0.44, respectively) of consistent use of medication for the treatment of OUD compared with white non-Hispanic women. Black non-Hispanic and Hispanic women also had a lower likelihood (aOR, 0.60; 95% CI, 0.40-0.90 and aOR, 0.77; 95% CI, 0.58-1.01, respectively) than white non-Hispanic women of receiving buprenorphine treatment compared with methadone treatment. The results of stratifying by maternal diagnosis of anxiety or depression for both the extent of medication use and the type of medication used to treat OUD revealed that racial and ethnic differences were less substantial (consistent use of medication vs no use of medication to treat OUD and treatment with buprenorphine vs no treatment with medication) or nonsignificant (treatment with buprenorphine vs methadone) for women who had a psychiatric diagnosis ([Figure 2](#zoi200268f2){ref-type="fig"}). Among those without a diagnosis of anxiety or depression, black non-Hispanic and Hispanic women were 0.38 times (95% CI, 0.22-0.68) and 0.50 times (95% CI, 0.12-0.30) more likely, respectively, to receive consistent medication vs no medication to treat OUD. In addition, black non-Hispanic and Hispanic women with no anxiety or depression were 0.41 times (95% CI, 0.25-0.69) and 0.59 times (95% CI, 0.41-0.85) more likely, respectively, to receive buprenorphine treatment vs methadone treatment compared with white non-Hispanic women. Race/ethnicity explained only 2.7% to 3.0% of the total variance (using the Nagelkerke pseudo-*R*^2^) in our models of the use and type of medication used to treat OUD.

Sensitivity Analysis {#H2-8-ZOI200268}
--------------------

In our first sensitivity analysis, we excluded women identified as having OUD based on an infant diagnosis of NAS alone (n = 766) given the racial/ethnic differences in cohort inclusion based on this variable. The adjusted likelihood of the use of any medication to treat OUD in this group was 42% lower (95% CI, 17%-59%) for black non-Hispanic women and 34% lower (95% CI, 15%-49%) for Hispanic women than for white non-Hispanic women compared with the original cohort, in which the adjusted likelihood was 63% lower (95% CI, 51%-72%) for black non-Hispanic women and 58% lower (95% CI, 48%-65%) for Hispanic women than for white non-Hispanic women. In the second sensitivity analysis, we expanded our sample to include individuals without a clinical indication for medication (n = 5776), and our findings were similar.

The adjusted likelihood of the use of any medication to treat OUD in this larger group was 62% lower (95% CI, 50%-80%) for black non-Hispanic women and 57% lower (95% CI, 48%-64%) for Hispanic women than for white non-Hispanic women compared with the original cohort, in which the adjusted likelihood was 63% lower (95% CI, 51%-72%) for black non-Hispanic women and 58% lower (95% CI, 48%-65%) for Hispanic women. All outcomes and stratified models are available in eTable 6 and eTable 7 in the [Supplement](#note-ZOI200268-1-s){ref-type="supplementary-material"}. We excluded individuals who received both methadone and buprenorphine therapies (n = 285), and no differences were found in the main models (eTable 8 in the [Supplement](#note-ZOI200268-1-s){ref-type="supplementary-material"}).

Discussion {#H1-4-ZOI200268}
==========

In this study of 5247 pregnant women with OUD who delivered a live infant in Massachusetts, we found that white non-Hispanic women were more likely to have a diagnosis of OUD than black non-Hispanic or Hispanic women. In our sample, the consistent receipt of medication to treat OUD was low among all groups. However, black non-Hispanic and Hispanic women were significantly less likely to receive any medication for the treatment of OUD or to consistently use medication to treat OUD in the 6 months before delivery, with and without adjusting for other maternal characteristics. In addition, among those without depression or anxiety, black non-Hispanic and Hispanic women were significantly less likely to receive buprenorphine treatment compared with methadone treatment or no medication treatment.

Our findings support the analysis by Krans et al,^[@zoi200268r9]^ which indicated that, in a cohort of Medicaid enrollees in Pennsylvania, black non-Hispanic women (27%) and Hispanic women (36%) were less likely than white non-Hispanic women (59%) to receive any medication for the treatment of OUD and were more likely to receive methadone treatment than buprenorphine treatment. Our analyses extended this research by characterizing the extent to which these differences could be associated with race and ethnicity after controlling for other maternal characteristics, and we observed that these disparities were even greater among younger women. Furthermore, we found that black non-Hispanic and Hispanic women were less likely to consistently use medication for the treatment of OUD before delivery, suggesting that not only do disparities exist in treatment initiation but they may also be observed in treatment continuation during pregnancy.

We identified that white non-Hispanic women with OUD were more likely to use buprenorphine compared with black non-Hispanic or Hispanic women, a finding similar to that of the Lagisetty et al^[@zoi200268r19]^ study of buprenorphine prescriptions in a primary care setting. Our analysis, however, was strengthened by accounting for OUD prevalence by racial/ethnic group in our population-based sample. Krawczyk et al^[@zoi200268r34]^ found that black non-Hispanic and Hispanic clients were more likely to access medication for the treatment of OUD from publicly funded treatment programs than were white non-Hispanic clients, but most of these programs dispensed only methadone and had no data available on buprenorphine prescriptions.

Our study benefited from having a robust measure for both buprenorphine and methadone treatments; we found that methadone treatment was similar across all racial/ethnic groups, but we identified a lower use of buprenorphine treatment among black non-Hispanic and Hispanic women without depression or anxiety compared with white non-Hispanic women. These findings are notable given the increase in buprenorphine use during pregnancy since the publication of the Maternal Opioid Treatment: Human Experimental Research (MOTHER) study in 2010, which reported fewer infant opioid withdrawal symptoms with the use of buprenorphine treatment compared with methadone treatment.^[@zoi200268r35],[@zoi200268r36],[@zoi200268r37]^ We hypothesize that women with depression/anxiety may have been more engaged in medical or psychiatric care for the treatment of their depression and thus initiated buprenorphine treatment at similar rates, accounting for the similar receipt of office-based buprenorphine treatment among racial/ethnic groups. The reasons underlying inequitable medication use are not well understood, but Hansen and Netherland^[@zoi200268r38]^ and Hansen et al^[@zoi200268r39]^ have suggested that the marketing campaigns of buprenorphine manufacturers have specifically targeted white individuals and that fewer programs and clinicians providing buprenorphine treatment are located in low-income communities of color in New York City.^[@zoi200268r18],[@zoi200268r40]^

Of importance, race/ethnicity explained only 2.7% to 3.0% of the total variance (using the Nagelkerke pseudo-*R*^2^) in our models of the use and type of medication used to treat OUD, suggesting that many unmeasured factors are associated with treatment engagement and adherence during pregnancy. Pregnancy represents a potentially 9-month opportunity during which frequent engagement with the health care system can support assessment, medication initiation, and continued engagement in services. We identified higher rates of the use of medication to treat OUD during pregnancy than after other high-risk events, such as a single encounter for nonfatal overdose.^[@zoi200268r41]^ However, additional investigation is needed to better understand why one-third of the women with OUD in this cohort were not treated with any medication; further research that includes an examination of maternal age, marital status, insurance status, and geography, which all were associated with differences in the use of medication to treat OUD in our sample, is warranted.

We hypothesize that women's desire to minimize medication exposures to the fetus and avoid the risk of neonatal withdrawal, shame and stigma because of their drug use, and fear of being reported to child protective services are factors associated with avoiding the use of medication to treat OUD.^[@zoi200268r42],[@zoi200268r43],[@zoi200268r44]^ In addition, it is necessary to further elucidate the treatment trajectories of pregnant women with OUD. Lo-Ciganic et al^[@zoi200268r21]^ characterized distinct trajectories of the use of medication to treat OUD, finding that more than 25% of women who initiate treatment report low adherence or early discontinuation.

We hypothesize that a confluence of current and historical factors may be associated with our findings. First, the increasingly punitive policy responses toward pregnant women who use drugs, which were implemented in response to the high rates of cocaine and crack use in the 1980s and 1990s, may make women of color distrustful about disclosing substance use during pregnancy and result in avoidance of treatment.^[@zoi200268r45],[@zoi200268r46],[@zoi200268r47],[@zoi200268r48]^ Next, barriers to the consistent use of medication for the treatment of OUD may include delayed identification of OUD, racial discrimination by clinicians, cultural barriers, perceived stigma, and minimal social supports, all factors associated with low addiction treatment program completion among Hispanic and black non-Hispanic people.^[@zoi200268r49],[@zoi200268r50],[@zoi200268r51],[@zoi200268r52]^ Persistent racial inequities in maternal morbidity and mortality, even after adjusting for other maternal comorbid conditions, suggest that structural racism may be associated with a lower standard of care and fewer treatment options for women of color.^[@zoi200268r24],[@zoi200268r53],[@zoi200268r54]^

Limitations {#H2-9-ZOI200268}
-----------

Our study has several limitations. First, our findings may not be generalizable outside of Massachusetts, a state that provides increased services for pregnant and postpartum women with OUD. Second, race and ethnicity are proxies for a complex number of factors, including not only individual and cultural beliefs but also racism and discrimination. Socioeconomic status is also an important marker of inequity^[@zoi200268r55],[@zoi200268r56]^; however, household income was not available in our data set, so we included insurance type and educational attainment to estimate socioeconomic status. Third, misclassification bias was possible, as we used a broad definition of OUD that included more factors than insurance claims diagnoses. For example, a woman who had a nonfatal overdose may not have met the *DSM-V* diagnostic criteria for a substance use disorder; thus, the use of medication for the treatment of OUD may not necessarily have been indicated. However, our overall ability to corroborate our definition of OUD across multiple data sources and to include infant diagnosis of NAS to allow for a measure of untreated addiction is a strength of this study. Fourth, we were only able to identify the monthly receipt of buprenorphine treatment and not whether women took the medications they received. Fifth, we did not have information regarding other co-occurring substance use disorders, which may be associated with treatment consistency. Sixth, our data reflect deliveries of infants from 2011 to 2015; changes within the last 5 years, owing to the increasing focus on improving treatment availability for women with OUD, may have occurred.

Conclusions {#H1-5-ZOI200268}
===========

Black non-Hispanic and Hispanic women with OUD had significantly lower rates of the use of medication to treat OUD during pregnancy and were less likely to receive buprenorphine treatment compared with white non-Hispanic women. These differences persisted after adjustment for other maternal characteristics. The confluence of disparities in substance use treatment and perinatal care may be associated with even greater inequities in treatment and retention among women of color across the perinatal period. Public health organizations and clinicians caring for women should be aware of potential bias and reduce barriers to using medication for the treatment of OUD among all pregnant and postpartum women to ensure equitable care. Moving forward, an exploration of patient, clinician, hospital, and treatment system characteristics with a consideration of inequities in treatment use will be important to reducing these disparities.
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